Several recent studies have noted that African Americans disproportionately receive "watchful waiting" for the initial management of their prostate cancer. To determine whether racial/ethnic differences in the receipt of watchful waiting are explained by differences in clinical presentation and life expectancy at the time of diagnosis, we examined Surveillance, Epidemiology, and End Results (SEER)-Medicare data for men diagnosed with prostate cancer in 1994 to 1 996.
A frican-American men account for approximately 13% of the nearly 200,000 new prostate cancer cases diagnosed and 19% of the prostate cancer deaths that occur annually among American men. 1, 2 The disparate mortality observed among African Americans is owing in part to the larger proportion of cancers diagnosed at advanced stages of disease compared with whites. 3, 4 Several recent studies, however, have noted that African Americans disproportionately receive conservative management (hormonal therapy alone or watchful waiting) for the initial management of their prostate cancer compared with whites. 5, 6 African Americans also have been reported to more frequently go untreated, [7] [8] [9] [10] and to be less likely to receive a definitive treatment, 11 including radical prostatectomy, [6] [7] [8] [9] 12, 13 for their prostate cancer. Although, a recent review 14 also noted racial/ethnic differences in treatment for prostate cancer, particularly in the receipt of aggressive therapy, little was known about racial/ethnic differences in factors that influence the receipt of specific prostate cancer treatments, including watchful waiting. Watchful waiting is considered an appropriate management option for men diagnosed with early stage prostate cancer and those who are not expected to live long enough for their prostate cancer to progress to clinically significant disease.
15, 16 In general, watchful waiting consists of medical monitoring with digital rectal exam or prostate-specific antigen testing (PSA) until the patient becomes symptomatic or has biochemical or clinical disease progression, at which time the patient is offered definitive treatment with surgery, radiation, hormonal therapy or some combination thereof. Evidence provided in the National Cancer Institute's Physicians Data Query treatment summaries 15 suggest that disease stage, histological grade, patient age, comorbid conditions, PSA levels, and specific sites of metastasis be considered in deciding appropriate treatment options for patients diagnosed with prostate cancer. The National Comprehensive Cancer Network (NCCN) issued treatment guidelines, adopted by several of the major cancer centers, are based on the intent to minimize morbidity and extend life expectancy. 16 According to NCCN guidelines, treatment should be dependent on patient risk of recurrence determined by the tumor stage; Gleason score and pretreatment PSA, life expectancy (< 5 years), and the presence of symptoms. Watchful waiting is recommended as initial therapy for asymptomatic men with a life expectancy of less than 5 years). Other literature suggest a somewhat different criteria: a life expectancy of 10 years or more is frequently used to determine the appropriateness of potentially curative treatment for localized prostate cancer as a treatment option. 17 The increased use of PSA testing to screen for prostate cancer 18 has increased the number of men who are diagnosed with preclinical and possibly indolent disease. 19 In one report, 16% of men who received prostatectomy after PSA screening were found to have cancers that were considered clinically insignificant. 20 A recent analysis of the National Cancer Institute's Surveillance, Epidemiology, and End Results (SEER) registries for 1988 through 1998 showed that 44% of African Americans and 29% of whites whose cancers were detected by PSA screening did not live long enough to have their cancers clinically detected. 21 Currently, owing in part to the limited knowledge of the natural history of prostate cancer, there is no method for reliably determining which tumors will progress to clinically significant disease. Factors most likely to be associated with disease progression include clinical stage, PSA level, including velocity and amplitude, 22 and grade. The accurate prediction of life expectancy is also of clinical importance. Nonetheless, the inability to reliably predict tumors likely to progress to clinically significant disease, coupled with the reduction in quality of life from side effects that often result from definitive prostate cancer treatment, 23, 24 contribute to the controversy regarding appropriate prostate cancer management, 7,25-27 differences in beliefs about the relative benefit of PSA screening, [28] [29] [30] [31] and screening recommendations. 32 Further adding to the controversy is the fact that improvement in overall survival resulting from definitive treatment has not been conclusively established in randomized controlled trials. 26 At present, it is unclear whether the disproportionate receipt of watchful waiting noted among African-American men is owing to differences in clinical presentation and life expectancy at the time of diagnosis, inappropriate management, patient refusal of active treatment, or other factors. Further, we know little about the receipt of watchful waiting or factors that are associated with the receipt of watchful waiting among Hispanic men. We examined data on men aged 65 years and older who were diagnosed with prostate cancer in 1994 to 1996 to determine whether differences in clinical characteristics such as the presence or type of comorbidity, stage, grade, and age/expected lifespan might explain racial/ethnic differences in the receipt of watchful waiting.
METHODS
SEER-Medicare data were used for the analyses in this study. The SEER data were linked with Medicare data in the manner described in detail elsewhere. 33 Individuals included in this study were African-American, Hispanic, or white men diagnosed with prostate cancer during 1994 to 1996 and reported to one of the SEER registries.
Inclusion/Exclusion Criteria
Eligible men were aged 65 years or older, had continuous Medicare Part A & B coverage for at least 1 year prior to diagnosis, were not enrolled in an HMO, had a known month of diagnosis, lived 6 months or more after diagnosis, and were not diagnosed by death certificate or at autopsy. Patients with discrepancies of 3 months or more between the SEER and Medicare dates of death or who did not live 6 months or more after diagnosis were excluded.
Socioeconomic Status
Socioeconomic data were obtained from the 1990 Census of the US Population. These included educational data measured as the percent of residents aged 25 and older with less than a high school education and median household income of the census tract in which each patient resided. Data were linked by using the census tract of the patient's residence at the time of diagnosis.
Stage
We use SEER historic stage to examine racial/ethnic variation in stage at diagnosis. SEER-modified American Joint Committee on Cancer (AJCC) stage was not used because of changes in the way cancers at this site are coded, resulting in a large proportion of unstaged/unknown stage cancers (44% to 51%) using this system. Data used to stage prostate cancer can come from clinical or pathological exams. Because many men are not treated with surgery, staging frequently relies on information that is obtained clinically. Starting in 1995, local and regional stage prostate cancers were combined into one category to account for the upstaging that would likely occur if all clinically determined local stage prostate cancers were surgically staged. We present stage data for men diagnosed in 1994 as in situ (noninvasive), localized (confined to prostate), regional (regional spread), distant (distant metastasis), and unstaged. For men diagnosed from 1995 to 1996, local and regional disease stages are combined into one category.
Grade
Grade was coded as well, moderately, or poorly differentiated. 34 
Life Expectancy
Life expectancies were obtained from race/ethnicspecific life tables for the US population for 1998. 35 In JGIM general, among persons of the same age, racial/ethnic minorities have lower life expectancies than whites owing to a higher prevalence of factors that adversely impact survival, including comorbidity.
Comorbidity
Both the evidence from the National Cancer Institute's Physician Data Query treatment summaries 15 and the National Comprehensive Cancer Network guidelines 16 suggest that comorbidity should be a consideration in deciding appropriate treatment options for men diagnosed with prostate cancer. Given the importance of comorbidity to treatment recommendations for prostate cancer, a comprehensive comorbidity measure that captured both inpatient and outpatient conditions as well as specific comorbid conditions that would be the most likely to influence treatment recommendations was constructed. We first developed indicator variables for 5 conditions identified by a panel of 5 clinical experts in an informal survey as those that were more likely to influence prostate cancer treatment recommendations. These include myocardial infarction within the 6-month period prior to cancer diagnosis (AMI) and a history of congestive heart failure (CHF), diabetes with complications (DM), chronic obstructive pulmonary disease (COPD), or dementia (DEM). We then developed two comorbidity indices based on an algorithm developed by the National Cancer Institute for use with SEER-Medicare data. 36 The indices were computed as two weighted summary comorbidity scores, one for inpatient conditions and one for outpatient conditions, based on inpatient claims and physician claims, respectively, for the 12-month period prior to diagnosis. The two indices initially excluded the 5 conditions represented by the indicator variables. The 7 comorbidity measures (i.e., inpatient and outpatient indices and the indicator variables for the 5 selected conditions) were then examined in a multivariate logistic regression model that only contained the 7 comorbidity measures to determine which were significantly associated with the receipt of watchful waiting. In the multivariate model, the two summary indices and the indicator variables for CHF, COPD, and DEM were significantly associated with the receipt of watchful waiting but not AMI and DM. Because AMI and DM were not independently associated with the receipt of watchful waiting, they were added back to the conditions used to calculate the inpatient and outpatient indices. These two indices and the three indicator variables were used for all analyses that examined comorbidity with the exception of the race-stratified logistic regression models. For these models, only the inpatient and outpatient comorbidity indices were used to examine the association between comorbidity and the receipt of watchful waiting. This alternative approach was employed to offset the reduction in statistical power that would result from the use of multiple comorbidity measures and the smaller sample sizes available for the race-stratified analyses.
Treatment
Men were determined to have received watchful waiting as initial treatment for their prostate cancer if they did not receive surgery, radiation, or hormone treatment within the first 6 months after the month of diagnosis.
Statistical Methods
The χ 2 -test for homogeneity of proportions was used to evaluate the significance of differences in the distribution of categorical variables. The Student t test and the Analysis of Variance ( ANOVA ) were used to evaluate the significance of racial/ethnic differences in the mean and medians of continuous variables. Multivariate logistic regression analyses were used to examine the association between clinical and sociodemographic characteristics and the receipt of watchful waiting vs aggressive treatment (i.e., surgery, radiation, or hormonal therapy) for initial prostate cancer management. Independent variables included race, age, life expectancy, comorbidity, grade, stage, and marital status. We also included the ecologic socioeconomic measures; mean annual income of the census tract and percentage of individuals in the census tract over age 25 who had completed high school. All variables found to have a significant association ( P ≤ .10) with the receipt of watchful waiting in univariate analyses were entered into a multivariate model. Variables with a P value < .05 were retained in the multivariate model to produce a main effects model. All data analysis were performed with SAS Version 9 (SAS Institute, Inc., Cary, NC). 37 
RESULTS
During 1994 to 1996, 49,905 men who were diagnosed with prostate cancer included in the SEER-Medicare database. Of these, 6,121 were African American, 3,177 were Hispanic, and 40,607 were non-Hispanic white. Of these, 7,595 were excluded from this analysis because they were aged less than 65 years at the time of diagnosis, 4,256 because they lacked continuous Medicare Part A & B coverage, 10,784 because they were enrolled in an HMO, 277 because they did not have a known month of diagnosis, 1,405 because they did not live 6 months or more after diagnosis, 610 because they were diagnosed at autopsy or by death certificate, and 4 because they were diagnosed with a second prostate cancer. After these exclusions, 24,974 men were eligible for inclusion in this study. Of these, 2,500 (10%) were African-American, 1,010 (4%) were Hispanic, and 21,464 (86%) were non-Hispanic white men.
Demographic Characteristics
The distribution of the mean and median value of demographic characteristics and the ecologic census tract variables varied by race/ethnic group ( Table 1) . The median household income for the census tracts in which African-American prostate cancer patients resided was $23,071 compared with $27,943 for Hispanics and $38,372 for whites ( P < .001). African-American prostate cancer patients also more frequently lived in census tracts in which a large proportion of residents did not complete high school. The median percent of persons who did not complete high school was nearly 44% for the census tracts in which African-American prostate cancer patients lived compared with 35.8% for Hispanics and 24.4% for whites ( P < .001). African Americans also were more frequently single compared with either Hispanics or whites. Although African Americans also had a slightly lower mean age at diagnosis than Hispanics and whites (73.6, 74.4, and 74.4, respectively), there was no statistically significant difference in either the mean or median age.
Clinical Characteristics
There were also statistically significant racial/ethnic variations in clinical characteristics, including SEER historic stage, grade, and life expectancy ( Table 2) . African Americans were more frequently diagnosed with distant and unstaged or unknown stage disease, less frequently diagnosed with well-differentiated tumors, and less frequently had life expectancies of 10 years or more at the time of diagnoses compared with either Hispanics or nonHispanic whites.
Comorbidity
Comorbid conditions were more prevalent among African Americans than either Hispanics or whites (Table 2) . Just greater than 32% of African Americans, 24.9% of Hispanics, and 22.8% of whites had at least one comorbid condition as measured by either inpatient or outpatient claims data ( P < .001). Overall, the most frequently reported comorbid conditions were COPD (6.8%); DM (6.8%); malignancy other than prostate cancer (4.9%); CHF (3.5%); and cerebrovascular disease (3.3%). African Americans and Hispanics had a statistically significant higher prevalence of 4 of the 5 comorbid conditions believed to be the most likely to influence prostate cancer treatment recommendations than whites. These included CHF, COPD, DEM, and DM. The mean inpatient and outpatient comorbidity indices were significantly higher for African Americans and Hispanics than whites (data not presented).
Receipt of Watchful Waiting as Initial Therapy
African Americans and Hispanics were significantly more likely than whites to receive watchful waiting for the initial management of their prostate cancer. Overall, 23.8% of men eligible for this study received watchful waiting. However, nearly 29% of African Americans and 28.4% of Hispanics received watchful waiting compared with 23% of whites. In univariate logistic regression analyses that separately examined clinical characteristics, race/ethnic group, age, stage, grade, and life expectancy, inpatient comorbidity index, outpatient comorbidity index, CHF, DEM, and COPD were significantly associated with the receipt of watchful waiting (data not presented) and were entered into a multivariate model. Several factors, including race and ethnicity, were found to be independently associated with the receipt of watchful waiting in multivariate logistic analyses after adjustment for clinical characteristics (Table 3 ). In a model adjusted for age, comorbidity, stage, grade, and life expectancy (Model 2), African-American (odds ratio [OR], 1.4; 95% confidence interval [CI], 1.3 to 1.6) and Hispanic men (OR, 1.3; 95% CI, 1.1 to 1.5) were significantly more likely than white men to receive watchful waiting. Advanced stage and grade were associated with an increased odds of receiving watchful waiting, while life expectancy < 10 years, increased age, and comorbidity were associated with lower odds of receiving watchful waiting.
In a third multivariate model additionally adjusted for demographic characteristics (marital status, income, and education), the odds of receiving watchful waiting for African-American (OR, 1.3; 95% CI, 1.1 to 1.4) and Hispanic men (OR, 1.2; 95% CI, 1.03 to 1.4) were slightly reduced but remained significantly higher than those of white men. There were little or no changes in the ORs for stage, grade, life expectancy, age, and comorbidity. Men who were single or separated, with incomes less than $40,000, or who lived in census tracts where 30% or more of the population did not complete high school were significantly more likely to receive watchful waiting than were men without these characteristics.
Because of the independent association of race/ ethnicity with the receipt of watchful waiting after controlling for relevant clinical and sociodemographic variables, we examined racial/ethnic differences in factors that influenced receipt of watchful waiting in race/ethnic groupstratified multivariate logistic regression analyses in a manner analogous to the analyses for the overall sample (Table 4) .
In general, there were few racial/ethnic differences in clinical factors associated with the receipt of watchful waiting. Among African Americans and whites, watchful waiting was significantly more frequently received among men with in situ, local, or unstaged/unknown disease and men with high inpatient or outpatient comorbidity indices. Although Hispanic men with unstaged/unknown disease or with a high inpatient comorbidity index were also somewhat more likely to receive watchful waiting, this was not a statistically significant finding. A high outpatient comorbidity index was not significantly associated with the receipt of watchful waiting among Hispanic men. The receipt of watchful waiting increased by approximately 8% for each year increase in age for African Americans, by 9% for whites, and by 4% for Hispanics. Higher grade was associated with a decrease in the odds of receiving watchful waiting for all three racial/ethnic groups. The odds of receiving watchful waiting among same race/ethnic group men with incomes < $30,000 compared with men with incomes of $40,000 or more was 1.7 (95% CI, 0.9 to 3.1) for Hispanics, 1.4 (95% CI, 0.95 to 2.0) for African Americans, and 1.1 (95% CI, 1.0 to 1.2) for whites. Similarly, among same race/ethnic group men who lived in census tracts where 30% or more of the population had not completed high school compared with those who lived in census tracts where < 20% of the population had not completed high school, the odds of the receipt of watchful waiting were 2.1 (95% CI, 1.5 to 3.0) for Hispanics and 1.3 (95% CI, 1.0 to 1.7) for African Americans compared with 1.1 (95% CI, 1.1 to 1.3) for whites.
DISCUSSION
Several factors were associated with the receipt of watchful waiting among men in this study. These include race/ethnic group, stage, grade, life expectancy, age, comorbidity, marital status, income, and education. Racial 3) JGIM differences in the receipt of watchful waiting were not completely explained by differences in clinical characteristics, comorbidity, or life expectancy at the time of diagnosis. After controlling for stage, grade, life expectancy, age, comorbidity, marital status, income, and education in a multivariate model, race/ethnicity were independently associated with the receipt of watchful waiting. There was little difference between racial/ethnic groups in the odds associated with various clinical characteristics and the receipt of watchful waiting in racestratified models. In contrast, the magnitude of the odds for the socioeconomic characteristics varied and was particularly large for the association with education among Hispanics. These data suggest that socioeconomic characteristics might have a greater influence on receipt of watchful waiting among racial/ethnic minority men than white men, especially for Hispanic men.
Life expectancy (< 10 years) was a statistically significant predictor of the receipt of watchful waiting for whites but not African Americans or Hispanics. In general, racial/ ethnic minorities have lower life expectancies at birth than whites owing to higher mortality rates from several causes, including chronic conditions such as diabetes and heart disease. It is not clear whether or how physicians estimate life expectancy, particularly for racial/ethnic minority men, which may partially account for the differential effect we observed. A recent study showed that physicians correctly estimated whether life expectancy was greater or less than 10 years 82% of the time in fictional patients when given information about age and comorbidity. 17 This study, however, did not examine the role of race/ethnicity; therefore, the ability of physicians to accurately predict life expectancy for racial/ethnic minority men and its role in prostate cancer treatment decision-making among minority men is unclear. We did note that the odds of receiving watchful waiting increased approximately 8% for every 1-year increase in age for African Americans and whites but only 4% for Hispanics. The odds of receiving watchful waiting were also higher for men with comorbidities and among men with CHF, COPD, and dementia. The independent association of race/ethnicity with the receipt of watchful waiting suggests that factors other than the clinical and sociodemographic characteristics we examined contribute to racial/ethnic variation in the receipt of watchful waiting. These possibly include the pretreatment PSA level, patient desire to avoid treatment side effects or to have the cancer removed, and physician preference or bias in recommendations or other factors not measured in the present study. In a prospective controlled trial, which focused on patient preference for treatment of early prostate cancer in the United Kingdom, only 2% of men elected watchful waiting. It is also noted that men who elected watchful waiting had lower pretreatment PSA levels and Gleason scores. 38 The higher pretreatment PSA levels found among African-American men across stage, grade, and age categories, 39 however, would suggest a higher rate of active treatment would be more likely among African-American than white men. The reverse was observed in the present study of treatment received by men diagnosed in 1994 to 1996. Twenty-three percent of whites and nearly 30% of African Americans and Hispanics in the present study received watchful waiting. In another recent study in the UK, men who elected to be managed with watchful waiting indicated that they wanted to avoid incontinence and impotence and were aware that treatment might not necessarily prolong life. 40 A study of decision-making among US men with localized prostate cancer showed that 51% of respondents indicated that the most important factor influencing their treatment decision was the physician's recommendation followed by advice from friends and family (19%), information from books and journals (18%), and the internet (7%). 41 Differences in recommendations, advice, or exposure to treatment information therefore might also contribute to the racial/ethnic differences in the receipt of watchful waiting. This is supported in part by data from a recent study which showed that hormonal treatment was significantly less often discussed as a treatment option for AfricanAmerican compared with white prostate cancer patients. 42 Among men with distant stage disease, for whom hormonal therapy is more frequently recommended, African-American men (45.5%) less frequently received hormonal therapy including orchiectomy than white men (59.1%), but differences did not reach statistical significance. Fifty-seven percent of patients in this study cited the physician's suggestion as the most influential factor in the treatment decision. Few other studies have examined racial/ethnic variation in factors that influence prostate cancer treatment decision-making. In the absence of evidence of benefit from definitive treatment, it is not clear whether the disproportionate receipt of watchful waiting we observed for African Americans and Hispanics or represents more or less appropriate care. Clearly, some men who receive watchful waiting might be better served by receiving definitive treatment earlier in their disease process while other men may suffer unnecessarily from the side effects of definitive treatment without the potential for real benefit. In a recent study in Sweden, men who received prostatectomy had a statistically significant lower rate of progression and relative hazard of death from prostate cancer than men who received watchful waiting; however, there were no statistically significant differences in overall survival. 43 The increasing use of PSA testing as a screening tool and the consequent increase in the number of men diagnosed with early stage cancers highlight the importance of being able to accurately predict who is more likely to benefit from definitive treatment. Several molecular tests are being developed that show promise as more accurate predictors of men at increased risk of progression. 44 Our study differs from other published reports in several ways. First, we present data on selected clinical and sociodemographic factors and their association with the receipt of watchful waiting among African-American, Hispanic, and white prostate cancer patients. We also examine the role of comorbidity and its relationship to the receipt of watchful waiting. Further, previous studies that have examined patterns of care for prostate cancer among Hispanic men have focused on the use of complementary and alternative medicine, 45 or radiation therapy, 46, 47 rather than the receipt of watchful waiting.
Limitations
Life expectancy was determined from life tables, which may not account for individual differences in the prevalence of factors that influence mortality, such as current health status or behavioral risks. We attempt to control for current health status by including comorbidity as a covariate in multivariate models. Nonetheless, life expectancy as measured in this study may not reflect the actual criteria used to assess life expectancy in the clinical setting.
The receipt of watchful waiting was assumed if the individual did not receive definitive treatment such as surgery, radiation, or hormone treatment within the first 6 months of diagnosis. Therefore, some men classified as receiving watchful waiting might have elected not to have follow up or may have been misclassified if their treatment was not captured in the databases used in this study. However, it is worth noting that these data were compiled from two databases, the SEER registries and the Medicare claims data, which should have reduced the amount of misclassification. These databases have been demonstrated to be a highly complete and reliable source for cancer treatment data in general; [48] [49] [50] however, it is possible that oral hormone treatment is not as well captured. Further, it is not clear why African-American and Hispanic men would be more likely to be misclassified than white men. Thus, while misclassification could have some impact on the results of this study, it is not felt to be a major limitation. Men included in this study were aged 65 years and older and thus findings cannot be generalized to younger men. Further, it is possible that racial/ethnic variation in the appropriate receipt of watchful waiting might be more prevalent among younger men with longer life expectancies. Data from the Prostate Cancer Outcomes Study for men diagnosed 1994 to 1995, however, show that the receipt of definitive treatment among men under age 60 was similar for African Americans, Hispanics, and whites.
